SECURITY CLASSIFICATION OF THIS PAGE(Wmen, Data Entered)
-,addition a new planar Ir(1) complex has been prepared using a novel redox-active organic ligand system and examined as a source of conductive one-dimensional materials, using iodine to partially oxidize the Ir(l) complex units.
These various compounds have been studied using electrical conductivity, magnetic susceptibility, and other solid state property measurement techniques. In addition, their crystal structures have been characterized using single crystal x-ray diffraction methods. The results provide new information regarding the solid state interactions in metal complex-containing systems and suggest the promise of such systems as a source of solid state materials with novel magnetic and electronic properties.
\Acces~ P" Included among the metal complex system studied are various bis (1,2-ethylenedithiolene) metal complexes, which have been employed as -acceptors, and some tetraazamacrocyclic complexes, used as 7r-donors.
In addition a new planar Ir(I) complex has been prepared using a novel redox-active organic ligand system and examined as a source of conductive one-dimensional materials, using iodine to partially oxidize the Ir(I) complex units.
INTRODUCTION
The primary objectives of this research program were: (1) to elucidate synthetically useful structure-property relationships that ultimately will enable the directed synthesis of transition metal complex systems with desired solid state properties, and (2) to synthesize and characterize new materials with novel solid state electrical and/or magnetic properties.
In pursuit of these objectives we selected for study particular types of transition metal complexes which have structures and properties appropriate for extended solid state intermolecular interactions and which can be structurally modified so as to permit a systematic investigation of molecular structure-solid state property relationships. The systems chosen include the bis-dithiolene metal complexes, which we have used previously as u-acceptors in the preparation of n-donor-acceptor (w-D.A) compounds with novel magnetic and electrical properties (I) and various macrocyclic metal complexes which were considered to be promising candidates for use as n-donors inlT-D.A compound formation.
The work on the bis-dithiolene metal complexes has focused, in particular, on the further characterization and elaboration of the TTF. and the purely organic system (MEM)(TCNQ) 2 (MEM = methylethylmorpholinium).
These "universal" aspects obtain, despite considerable differences in lattice structure and a variation in the zero-field, spin-Peierls transition temperature of a factor of 10. however, any definite conclusions regarding the structure and the magnetic coupling mechanism must await a crystal structure study. Such an investigation is planned for both this system and the new TTFl. 1 2 5 .CuSe 4 C 4 (CF 3 ) 4 phase in the coming months.
A further justification for a detailed structural study of the TTF. (1) to that which was found earlier for the compound TTF2Nis4C4H4 q, that this, presumably tetrahedral, cobalt complex could also provide the necessary geometrical requirements for the template reaction with the a,c'-dibromo-o-xylene as illustrated in Figure 2 . Several attempts to carry out this reaction, however, using the preformed and characterized cobalt(ll) complex, yielded only the starting materials and uncharacterized decomposition products.
These efforts to obtain sulfur macrocycles were subsequently abandoned in favor of another approach to the synthesis of new transition metal complex containing solid state systems described below.
B. Synthesis of a New Chelating Ligand
In work not related to the current contract effort also going on in our 
